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I CLAIM: 

1. An alignment layer for a liquid cr^ 
sing : 
an epoxy; 

a r^ctive mesogen mixed with said epoxy, 



fevice / 



2. The/ alignment layer of claim 1, wherein said 
compj^S'tt'^on is polyimide free. 



3. The^ alignment layer of claim 1, wherein the epoxy is 
UV curable. 



u 



4. The/\ alignment layer of claim 1, further comprising a 
photo-initiator mixed with said epoxy. 



5. The/l alignment layer of claim 4, further comprising a 
thermal-inhibitor mixed with said epoxy, reactive mesogen 
and photo-initiator. 




6. The compergition of claim 1, wherein said epoxy 
comprises between 10% to 80% by weight of said alignment 
layer . 



X. A methoclJLe-r' fabricating an alignment layer for a 
liqui<rcrystal device, comprising: 
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a) dissolving an epoxy and a reactive^mg^d^TT (RM) 
in a solvent to form an isotropi^jaixtrtTre; 
<— g — . fcr£?¥orming a layej><rfsaid mixture on a substrate; 

c) removing^olvent from the layer; 

d) poi^merizing the the layer; and 

e) /aligning the molecules in the layer. 




8. The method of claim/ 7, wherein the molecules in the 
layer are aligned by rubbing the layer. 



Ujr> 



9. The method of claim 7, wherein the molecules in the 
layer are photo-pol'ymerized by UV curing. 



10. The method .'of claim 7 , wherein the substrate is a 
surface of a liquid crystal cell. 

y 

11. The meth ; od of claim 1, wherein the substrate is a 
polymerized ^liquid crystal layer. 



12. The method of claim 1, wherein the mixture formed in 
/ 

step a) further comprises a photo-initiator. 



13. The method of claim 1, wherein the solvent is a 

; 

ketone 



14. The method of clai'Ai 13, wherein said solvent is 
cyclohexanone . / 

15. A method for fabricating an alignment layer for a 
liquid crystal device, comprising: 



a) dissolving ^a mixture comprising an epoxy and a 
reactive mesogen (RM) in a solvent to form an epoxy/RM 



b) forming a/ layer of said epoxy/RM mixture to form 



a layer on the substrate; 

c) removing /solvent from the layer; and 

d) polymerizing and aligning the molecules in the 
layer by photo-alignment. 

I 

16. A method for aligning a liquid crystal^i^fe^ 
comprising: ^^^^ 

casting a liquid crystal composition on an alignment 
layer, said alignment layer comprising: 
a UV curable eppK^T and 
a reactive^rfesogen; and 
UV curing the layer. 




mixture; 




17. Th^ method of claim 16, wherein said alignment layer 
is hzfolyimide-f ree . 




wherein said alignm ent layej 



saj 



pretilt layer 



ing the epoxy and reactive 
composition being cast on 



_gh p 



aye: 



19. A method for fabricating an LCD compensator 

comprising: / 

forming a first alignment layer on a substrate, said 

alignment layer being pol/yimi de-free, 

aligning molecules/in said first alignment layer to 

correspond to a desired alignment for the compensator, 

/ 

and i 

forming a compensator comprising a reactive mesogen 
on said first alignment layer, said compensator aligned 



in accordance with the first alignment layer, 

/ 

j 

20. The method off claim 19, wherein said first alignment 
layer comprises ja. mixture of a reactive mesogen and an 
epoxy. I 



21. The method of claim 20, wherein said epoxy is UV 
curable . 



22. The method of claim 20, wherein said first alignment 



layer further comprises 

/ 

a photo-initiator; and 

/ 



a keytone solvent is used to dissolve the reactive 
mesogen, epoxy and photo-initiator, 



23. The method of claim 22, further comprising the steps 
of casting the first alignment layer and removing the 
ketone solvent after casting. 



/ 

24. The method of claim* 19, wherein said molecules in 

said first alignment layer are aligned by: 
photo-polymerizingy the molecules; and 
rubbing the layer /to produce the desired alignment. 



25. The method of claim 19, wherein said molecules in 
said first alignment layer are aligned by photo- 
alignment . 



' (jJD 



26. The method of claim 19, wherein said compensator 
further comprises a photo-initiator and a ketone solvent, 
with said reactive mesogen and photo-initiator dissolved 
in the ketone / solvent prior to formation of the 
compensator . 



27. The method of claim 26, further comprising casting 
the compensato4 and removing solvent from the compensator 
/ it. 



after casting/ 



28. The method of claim 19, further comprising photo- 
polymerizing the compensator after casting it. 
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29. The method of claim 19, vfherein said compensator is 
an A-plate. 



30. The method of claim/ 29, wherein said compensator 
further comprises a surfactant. 



/ 

31. The method of claim 19, further comprising forming a 
second alignment la^r on said first alignment layer, 
said compensator being formed on said second alignment 
layer . 



32. The method cyf claim 19, wherein said compensator .is 
an O-plate. 



33. The method of claim 32, further comprising forming a 
high pretilt / layer on the first alignment layer, said 
compensator being formed on said high pretilt layer, and 
forming said compensator aligned according to the 
combined al/ignments of the first alignment layer and the 
high pretil't layer. 



34 . A compensat 
a substrati 
a fir^t^ai 



one stapk7 comjpj^^sTrig : 

ignm^XLt layer on. said substrate; and 
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a 



st compensator Tay^^on said first alignment 



layer; 

said /substrate comprising a coiHpensator , a/liquid 
crystal cfll, glass or plastic, or a co^ibinati^i thereof ; 
and 

saidl first alignment layer comprisifyg / at least one 
polyimide/-f ree alignment layer. 



f urt her 



35. The /compensator stack of claimy34, 

a second alignment layer <yK said fi 

layer; and 

a {second compensator 1^/er on said s 

layer, 

sdid alignment la^er comprising, 
polyimilde-f ree alignment layer 



comprising 
rst compensator 

icond alignment 

at least one 



36. Th|e compensator stack of claim 34, whjbrein said first 
compensator layer is an A-plate. 



37. The compensator stack of claim. 34, wjherein said first 
compensator layer is an O-plate. 



38. /Th/ compensator stack of claim/ 37, wherein said 
aliqfaitfent layer includes a high prJtilt layer on the 
polyifrnide-f ree alignment layer, said/ high pretilt layer 
beiaig located between the first compensator and alignment 



# # 
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39. The /^compensator stack of c^aiiti 38, wherein ^efid 

Is X / 

polyimidehf ree alignment layer is foiled from^^m epoxy 
and a reactive mesogen. 



40. A method for forming a compensator stac^c for a liquid 
crystal device, comprising; 

forming a first polyimicj^-f ree alignment layer on a 
substrate 

creat 
alignment 
forma 



ing a desired ip61ecular alignment | in said first 
layer; and 

ng a compensator layer on said first alignment 



layer comprising a/ reactive mesogen, sa: 



layer ali 
10 alignment 
said 



compensator 



gned according to the alignment | in the first 
layer, 

s^rate comprising a compensator , a liquid 
crystal c$ll,/ a glass or a plastic, or fa combination 
thereof . 



41. The nptihod of claim 40, further comprising: 

foiling a second polyimide-f ree alignment layer on 
compensator layer; 

ng a desired molecular alignment in said 



said fyrst 
rreati 



second alignment layer; and 



f ormir g a second compensator layer/ on said second 
ali/gnment layer, said second compensator/ layer comprising 



a /reactive 



nesogen aligned according to I the alignment in 



le second alignment layer, 



# 6 
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f claim 40, l^he^ein said second aligrjja^nt 
ises a reactive mesogeri%epoxy mixture, 



43. The me 



high preti 
said first 
layer and 
the first 



hod of claim 40, further cx5Aprising forming a 
It layer on said first ydligiWent layer, with 
compensator layer forrthed on the high pretilt 
aligned according to/the combirfed alignments of 
alignment and high /pretilt layeiis . 



44. The 

layer is 



me 



an 



thod of cj^ciim 40, wherein s 
A-plate 



45. The mfethoc* of claim 44, wherein., 
layer f urtqer/includes a surf^j^atit, 



id compensator 



46. The 
layer c/mpr 



me thod 



of claim 40, wherein sajid compensator 
Lses an O-plate. 



quid 



47. /A li 
a li 
a set 
:he liquid 



id compensator 



crystal cell, comprising: 
qi^id crystal layer with opposite I sides , 

of electrodes on opposite respective sides of 
crystal layer; and 
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a polyimide 
one of said eletftrodes and 
aligning the liquid crystal 1 



ent layer between at leaj 



:he liquid 



la^cel 



crystal cell 
comprises 




rglfal layer for 



of claim 47, wherein said 
an epoxy/reactive mesogen 



49. A liquid crystal display (LCD), comprising: 

/ 

a liquid crystal cell; and 

/ 

at least one compensator stack, optically aligned 

/ 

with said liquid crystal cell, said compensator stack 
comprising: j 

an alignment layer; and 

a first / compensator layer on said first 
alignment layer; 

said firjLt alignment layer comprising at least 
one polyimide-f ree alignment layer. 



50. The LCD of claim 49, wherein said polyimide-f ree 
alignment layer comprises a reactive mesogen/UV curable 
epoxy mixture. i 



51. A displa/y system, comprising; 

k 

an operating system; and 

I 
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a liquid crystal display (LCD) connected to said 
operating system to display a characteristic of said 
operating system, said LCp comprising: 
a liquid crystal cell; and 

at least one compensator stack, optically 
aligned with said liquid crystal cell, said 
compensator stack comprising: 



an alignment layer; and 
/ 

a first compensator layer on said first 
/ 

alignment layer, 
/ 

said first alignment layer comprising at 
/ 

least one jpolyimide-f ree alignment layer. 

52. The system of /claim 51, wherein said polyimide- f ree 
alignment layer comprises a reactive measogen/UV curable 
epoxy mixture. f 



CM 



